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£ 8 ^ S. 9fe ^"4 £ 7^1 VII-VIT ^} ^ IX-IX'*H c+^o^ 

£ 10b ^ lOc^r S. lOa^l^i Xb-Xb' *i ^ Xc-Xc' ^°I1 cfl^> ^-^£o] 

£ 11a ^ llbfe 4^ £ lOa^H Xb-Xb' *i ^ Xc-Xc' *H cl-^£S 
*1. S. 10b % S. 10c 4-5- 'cWHH^ ^^Sojjr, 

£ 12a^r .£ 11a ^ lib 4# #3HH ^ ^ M^xj^E^ 71^2} afl*l.Eol 
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£ 12b ^ 12c^r zfzj- £. 12a4|*l Xllb-XIIb" A A 3\ XIIc-XIIc' *H <3RV 

£ 13a, 14a, 15a4 £ 13b, 14b, lob^ zj-zf S. 12a°1H Xllb-XIIb' # ^ 
XIIc-XIIc' *H1 tfl$ £ 12b ^ 12c 4-§- ^^m-i- 4 

£ 16a ^ .£ 16b^r £ 15a ^ 15b 4w <^HH^ ^ 7)% 

£ 17afe S. 16a ^ £ 16b Si 4^ ^HH^l ^ v H^xjiE^ 7]^ a}) 
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E 17b ^ 17c^r 44 E 17a<*fM XVIIb-XVIIb' A d ^ XVIIc-XVIIc' A d°\] 

£ 18£ £ 1>^4 .Tfl3 ^HHI 4€" HVnj- E^x]^ 7l^o] Hflxlnojj!, 

E 19^r E 18^1 E4 44 S^ '-l^Ei 4#-§- ^c+aj xiX-XIX'-i- 44 
q-E>\a ^E^l JL. 

E 20a^r £ ^13 ^ 4 4-^r 44 ^-$4^4 7}&°\ 4 4*fl *fl 

E 20b^ E 20a<i E. M ^ Ti4d XXb-XXb-§- 44 44\H ^EolJL, 

E 21a^ E 20a4 4-§- ^HH^o] 7 }^o} «j) *i £. o] jl , 

E 21b^r E 21a^ E M *V v i4'd XXIb-XXIb' -§- 44 44\H ^Eojji, 

E 22a^r E 22a4 4-§- #3HH4 4#Sl tifl.xl^ojji, 

E 22b^r E 22ao)l H4 tb 1^4 'd XXI Ib-XXI lb' -fr 44 444 44Eojj7, 

E 28^ E 22b4 4-S- 43H44 ^£°U, 

E 24a ^ E 234 4-§- #3H44 ^ afl *1 ji , 

E 24b^r E 24a<i E-M ^ XXlVb-XXIVb' -§- 44 44\£ 44E<>lJl, 

E 25^-Ei £ 26^ E 234 E 24b 4°H1 ^*]4^r *fl2: ^4 4 

44 ^4^1. 

E 27aTr E 24a4 4w 4^HH^1 -'14^ Hfl *1 E o] ji , 
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£ 27b^ S. 27a^l £ M 4 1^44 XXVI Ib-XXVI lb' 44 q-E^tfl 44£.°1 

£ 284 4 4^ 44 1^1 44 4^ 44 M-M^El 7}&9] aflxl^olji, 

£ 29 4 4 r 3^ 45 a4°fl°ll af-g- hU]-^ &X\ #*l-g- «|-^ 

4^1 ?144 S-44 tiHxl£olji ( 

S. 30-g- £ 29«fl-M XXX '-XXX' -g- 44 44 £.4 4 44£°lil, 

£ 31a, 32a, 33a 4 34a^r 4 4^2] 45 44°IH1 4€- 4^ 4*1 OJ }^ S 
A] 44 H^^>,Ei 42:4^ ^4 3\^o\]A]2^ vj-ul 

£ 31b^r £ 31a<>lH XXXIb-XXXVIb ' 44 44 444 44£°1^, 

£ 32b^r £ 32a<i4 XXXIIb-XXXIIb' 4# 44 44 £44 £4££-4 £ 

3ib4 44 431-1- £4 4 44£°l^i, 

£ 33bfe £ 33a°fl4 XXXI I Ib-XXXI I lb' 44 44 44 £4 4 

£ 32b4 4-S- 4311- £'-14 44£°l:a, 

£ 34b^r £ 34a44 XXXIVb-XXXIVb' 44 44 44 £ A 1 4 £4£S A i £ 
33b4 tf-g- #41- £Al*l cft^cojji, 

£ 35fe 4 4^ 46 44^1 4€- 4^4^ ^3 a 4 4*H44 44 
£$4^ 7]^-S] 4£-I- £44 Hfl*l£°lJi, 

£ 3B-& sl 3544 XXXVI-XXXVI' 4# 44 44 £.44 4^4^ « a 

A l 4*12] c^u^crolj^ 
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£ 37b^ £ 37a<HH XXXV 1 1 b-XXXV 1 1 b ' >4s> S^ltt S-^iLJ?,^ 

£ 38bfe 5-L 38a<*IM XXXV 1 1 1 b-XXXV 1 1 lb' 4^ £a]*> £^o S 
H £ 37b^ #311- ^t^SLoIji, 

£ 39bfe SL 39a°flH XXXIXb-XXXIXb ' A A^r 4s> ^e} S^o^a-] je. 
38b^ cf-g- 3;7jl# £Al*l ^^£o1ji ( 

<47> M. m-t^ o. avnj- E^xj^Ei ?1 # ^ ZL ° 0 V ^H1 ^ ^ °1 4 . 

<48> HVnv E^.xi^Ei *j ^ 3.X\ ftx]^ -fM EL(electro luminescence) 

4. ^ S^H^iEi 7]^ ^^5}-^ ^Af A] ^ aflAj i£i=. 7]]olE 

^l^H T^E aflAjo. ^ojE yV 

Hi-nv M^^l^E^r ?lMii ufl-asl ?1MS. £^ ^ % 

^H^ HflAjoj ^a. v|. EEfl-y ^ ^ ^ E ^^Sj-j-}. i^Jrn} 

13fi-,-S 
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^i>.J?_ ol-^:jlcf. y_VnV H^flxliEi^ 7)HS ^^fe ^Af A] 

Jrofl OfC]- C-flolE^ Hfl-ti-i- f-^H "jitSlfe- 5^AV y^H- s}. ^ofl ^ tnfe 

<19> oli'-]^ aj-nV Fi^xl^Ei 7]^fr ^\-%-^ ctfj£?i # >] *1 il^ ^.j 

4 Slfe-fll. °-fl:<j s.a| #*17> 3*> cH^sf, sH 7 n Hl 44 4^- 

tA$- <&% -ilS sfl^r &^fl7> «fl.l«||6> ^ cfl^sUi oicf 

. £E*h iiS^- ^-S-E^^s] *m #4i4 xv-g- oJi^l #*H1*14 7 > 

M U 7-iel# ^7l-Al:7l7l 4t> 3£ %V#^ ^^ofl trj-5]- 7 fl^-§- #tfl o.^7}- ^ 
-<U <y.Cf. n^tffl A^#-g- ^EflAl-7l7l ^ HflA] 4 

•id 4<44 4^ -g-^o] ^7}f>}7\] 44- 71 Aj -g-# ^7>S -g-*ll«- 511 1*1-71 

^3) o]?d 444 ^bHItt -fM ^^^-o.S. ii3L4-§: ^W4. 

-fM ^^^--S: 4-g-*Kr 4^4 cf^ 7 |.x]4. o^, ^ 

H]7V J17H^. ^"4 ^ ^ E cM ^Slfe 4°1 &44 *fll?-«14 ^ 

44. 4^-, -Pr7l ^4^ 4^44 "-^44 ^ ^xjo] u>o) 

\<Hr4. ££, zflSSl -g-^ 1 ^ilS ^]*H -ir^# ^^1- li^isrHr 4£7> £4. 

Aj-JjLn}- ^ 5}-f444 ^444 3 444. ^4 ^ °11 ^4tt f%± ; d4 
-'iH a] 4 7} nflo. 
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<50> £ y}tgol ol-L^^l- ^ 7]^ 7s] 4*f|fe ji7^^# 44^ 7 ].$ 

1- 7}-^l ^ M<#4^ 2fl-^Hr ^Olcf. 

<5i> 014*1 4x111- sfll^l £ t^Hfe *1 CVD^-g- dl-g-^. 

<52> ^^1^0.^, -*7l 4* ^1^1 £Ur 

<53> Aj-v] ^ ^-g-^ ^ofl °a^r :<fll ^<S4, -^"71 211 1 $H 

^sH -$7) Tfli a^^4 j^^>ji 42 -SM *i]i il54d 

^ 2fl2 JOJl^ <*l!£H ^Itt W il^xl^E^, ^-Pr^i: CVD5]-o|Dj #4 

#^l?lfe ^1 7f7.]^ 7112 1<24, #4 2fl2 1<£4 ^ofl ol^ 

^ A oM ^1 ^#^1- *6->o^ $-7) 44 E ? fl7liElSl ^ 0^44 ol 

rr 2111 Sj-i Ifs}^ avuv E^,] iE l 7 1^ nj-s§*>4. 

<54> ol n)), ^cgnj-o. ^-fr.xj-g. CVD^^l ^-^4 |5f^iB[ol A^H.4 

# : §)S o]Jf.^ - $1-°^. Al-71 i2 3<£4£ 3.v]o)} ^Ej-g- 7 f:g 5|C)-. 

A^jl-i- CVD^OIJI A>4 Till 3^ -fi^- ^O^l t$^S)o] OlOBj AV 7 | ^ 

± 3^4 i>vj if~g-§- ^t- A l :7 l-b 2)12 7>4^ ^18 ^c^nV ni a> 7] ^3 

*J<£4 ^ofl ^44 olo,^ AV 7) ^, l2 ^.44 .£4 sj.^ 4^4 
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71 ^12 #71 31 1 ^-g- ^ i^Sl 

'H^-^-f!- 7>i ^ oicf. ^o)1a^ ^1-^^-i: CVD^ a-Si:C:0 Sfe a-Si:0:FS °1 
^4 t= ^.cf. SL, #7) x^xj^- CVD^^l fr^^r-Pr 2°IH 4 Aj-ojo^ gj- ;;. 7 f 

<55> *1^ ( 7)^ $\o\) *§^S\°] Sife CflolEl<d^ ^^Rr 31^ Hfl.tf, # 

vl Z§<£ 7 R1 $H ^#5H ol^ ^ i t> 33 iH^ E -j ; ^o.^^- CVD^OM # 
v] C-HojEi «H ^ #7] ^E| $H1 $#£H %U #7] C-flolEi Hfl^S} £."8 

^#^1-7]^ ^! ^^1- 7H^ tH^^, #71 &l3l# <$6\] <g^=H olO 
#7| cflolE-l-a^ JH^H 3^1- ^^Rr •'flolM-a ^ #71 TlME^ <g 
l^H TlMM x^o. ^^-^ TflolE Hi) .S, #71 TflolE yfl.y ^ ofl ^ 

£H ojjr AJ.7] ^n: Q]J=L£.£ i^A^lfe ^9 y } ^^ 

3MS ."go^, #71 TIME AT-H.O] .# 7 ) ^1 Ol E ^ o\) # 5] ol 

-b ^vh.-MI^, #71 31 1 ^ #7l 312 ^#^1- # 7 1 tfMiH-?d4 £ 

l^M olo.^ ^ojTr o^H.w.ol #7l ^^37 ol- ^_g_ 3^ A o V 7 l 

sll^-8- 3 ^9- ^i^H 01^ s}-^ *i-^8r a^-fe $-± yfl^d^: i#*F^r 

<5G>al7l.H, #7l 3U tM^4. #7] ^11 Hi 

i4 HHH. 3°1 ^12 H|^^ ^i^^l ol^ ol^ol^ - oi iLi £ 7 i 
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<57> ^le^V HVnV E^x}^ 7] 3<2 ?1 # <#d\] Ci] o] E") -=r i Cfl o] 

k ^12 #31, *1 CVD^ -g^H c-flolE-l tilled ^ ^-71 ^j^E-l# g 

Tr *l2l#-§: ^ A c^Rr ^13 A cM H<£^ -tf-M * 7))o]e £^.g. 

3£^b 7l]olK uflAjO- ^-'.^l-b 44 #4, A eM »M£ §^ ?1MS 

4 «KS13l# Sim-i- <S^*Rr M^l A o V 'l *MH Q<£*t3\- .$7] B^f^ ^71 
31 € $H1 A ii- -S-^^^l ^^5]0| oJO_ c ] A.O. S nj-^ol 

£^*Kr Sj-i ^^-i: ^ A ^}b i7 #31. #71 ii-g- Hsflol-g- # 

^ Aj-Ojofl AJ-7] 7 ^ o V^ ^E-lc^ ^TJSH A 0 V -'l *1 

<58> ^7].*\, 46 ^Tjl^ #7j TflolK $H1 U)^^ fl-i^, l-£-§-°l 51 

gji ol^ ,. ]U a o V 7 ] ;.; -7^01 ^1 a; < ; ) u}d)^ 

^•d-a- ^^^l-b ^7)1. ^v-l ^^ r 42l <ll l ^4 4 2 -V-^-a- 4 A -H3 ! - 5^1 



^1020010000442 vc^} °J.4: 2002/1/25 

ZL Z>}^9) -$7] -Ir-^l-ol JE^S} U]^^ fl-i^, «13lJ ?i D -[, ?1M 

-— ^ A o^l tf^^ ^z|5H A cM *ti 1 ^ ^^-Sr <§-S*Hr tf*fl, £ 

4i. ; .'.s *}■<*] _^ #7i - r r.^£ til*e!U TTi c 4 ^ #-'] 

^■±^^r ^4*H A cM A ^ -5.°^ «VSL^f- 3fl€4 A <M xf^^ TS-vir ^H€€- 
<8^*Kr #31, A o^l a^S] ^1 1 Jf^-i: *HH*Rr "Ml- S^SJ-tt <EH1 

< 59 > cc i 7 |^ > a> 7 ] 7 ) ^ ofl 3 olo.n| 7flolE/H f Tfl 0} S ^ 

^71 JllojE sflc-g. ^Al7|^- -g-*-^!- v>x) fe - TflojE ^^nV, ^7] i 

°1M $H -^^sjo] oj^ aVj= ^fl^i , ShS^f- 2 UH $H ^ 

4 ^:g^O.S §-<y^ ^Bfll- -^Xju) aa «=Eflo] C-fl o] ^ o] 

Hi 2fliEL# i#*Kr EflolE] HflAi, AV 7l r^ojEi Hfl-ti $H A oM 

•'-H, ^-n--^^ CVD^-2-iiL ol-¥-«H^l sfl^i. iiiMW <fe #: 7 1 *fl 

-i- £#*}b ^ £ A 1 #*l-8- ^ MSB^iiE-l n>^*icf. 

<60> ol a]!, a o V/| :go^ 7]^ 0)0} Aj-7) ;)|, •,];.: a]] ^ z\ ~6\) ^^S]o] ol 

b T°r4 ^-^<d. A o^l fr^l ^ ti «V jI Sa^-^ M ^HSfl ^<|J^ 

^-ofl ^^Sl<H 61 -P r X| ^-Xj-l-g- HVr^^j 5fl v.l AV 7 ] ^- <l7l-g- *fl ^1 
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E d $H <8^51<H &-2*1 ^71 -B-^l tiVSL^l 2fl^4 ^<3]*1 irjn:]^ vc£ 

*§^5H *M -fM tilH^l sflEjj^ Sj^* jnoto. 7}A 

£ ^ ol^. - ol4_ 

<61> °]&\& ^ li^^l^Ei 7l^ ^ 7|^- ^ofl 7flolE A| j AV 7 ) ;^o]EA]j7j. 

^1 °1 ^ , #71 nflolE^Ai^ ol^ c-flolEi jflS., ^7l C-fl o] B\ # 3% 

tfl*H Ste £<H1 $1*1 «Hr — sfl 91 c-flojEi ufl 

id# *§^*Hr *i-fi-## CVD^-a- ^*HH <§>8*Kr 2-31, A o v 7l 

^^44 f-Tfl 3fl£H*M #7] 7flo)E 5 )]t= j aW} Cl) o] E-) 

2flH £ #71 ELt]}°) S^iflfe ^ tg^sVfe JjLtg £ 

C-flolE^ Sfl£l ^ #7l ELZ])°± #^-4 Zj-Zj- <£^ £ }i=, fii 7|] °] 1= sflJEL. 12 nfl o] 

<62> ol nfl. AV7) UL^-g- 7lxfl AVBflo] siH(CH 3 ) 3 , Si0 2 (CH 

3)4. (SiH) 4 04(CH T ) 4 , Si(C 2 H 5 0) 4 ^^SL <>1^ 7^ 7c^_?^ 
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^>-g-*l-JL, N 2 0 0 2 -& ^S^lS Aj-g-sH PECVD^ofl ^a}-e|. 7 ^uf, 7] :<fl 

A o V ^ SiH 4 , SiF 4 z t~2] *lo]5L o]± ^ufsf 0 2 # *}-g-*H 
PECVD^H #*l"*Rr #31^ t $14. ol nfl, 1-^^ 3^2- C f 4 

^S^bI-JL, #71 *fi2 ^"71 cl|o)Ei afl *§>£wHr :ij 

*j|2 #31^ Ti^ol -H-^lsm -*NH*1 ^ 014. 

°l A oHl #7l ^-B-^-l: CVD^ -fr 2<*)H 4 40)0] ^o. 7 ].^i4 

<64> ZLB^, ^«-«l ^J-JIS ^ ^T^Sl ^A]aflofl 7^ 7] * c J. ti fl Aj 

<65> ^^,£1^21 ^JIS *H ^Alofloj] 14=. 60^ 

^1-8- ^ S^flxliE^ 7l^ ^i£o)l tfl§}o} AV^^l ^^*14. 
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<«3> 5L 1-8: £ IJ-^S] afll ^ ^1 <afl ofl rtj-S. oj} ^ s A ] xV^-g- ^ v S^iEl 7] 

4 0 lJi, c c J£Al*V tq-nV E^fl^^Ei 7}3}S] U _ D Aj ofl tfl 

*14. 

■:(37> ?|oi 7)^(10) iflofl £I-S-(Cr) ££~ -?i-E]H cJ]( Mo ) ^ - o _^ oj _^o) x] *fl ! 

TjlolK nfl.y#(221, 241, 261)4 ° a v ^ D l w( Al ) x£^r £r(A«) ^ ^-ix_3L o^o] 
T-l *fl2 i'^lS w}]Ait-(222. 242, 262)^ °)^%°_g_ o]^o]^\ ^ojE Hfl.yo] ^ 

"Ji^fe- 11°lxi Kfl = (24) ^ 11olM^(22)^l ^ M^xl^ix] 

^-^-(26)^: 

^68> 7]^(10) ^oflfe Hsf fl-^(SiN x ) 4^5- ^^-^^l Tfl^lS ^<£^-(30H 7^1 

o]M. uflAi(22. 24, 26)-§- S>14. 
<69> t]|o]E ^^(24)2-1 T^E H]- ( 30 ) A o >J f °fl tt «1 3 ^ fl"xh ^ tO-H^S 

°1-¥^<H ^ lKE*fl#(40H % H^S. *§-$5H $1^. «>5-^#(40)^ tf^-ffl 

i ^2] nvs-c^xl ^^f-(54, 56)°1 43" ^ ?H oicf. 

<?o> x-j* 0 V^ ^±* (54j 56 ) n] tjio]e ^^^(30) $H Cr Mo thS" 

°1-t-<H : £] ^1 cflolEi Hfl y^(621, 651, 661, 681)4 Al iE^ Ag ^ 
ol-f-ojxl HH^I ufl*jf-(622, 652. 662, 682)^1 o]^o^ ol-f-o^ $}o)e] 
aHtl(62. 65. 66. 68 H ^4°1 tfl°14 Hfl*i(62, 65, 66, 68 )£ *fl.?- 

H'^H ?H°l- f = tf(22)4 j.L 44^-1 5.]. ^o]5l-^ o] E] Ai ( 62 ) , t-fl 
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01^^(62)31 x-l^V^ ^^* (54 )o] AVtL^x] o^^j-slol oli. ^ ^ 

(65), CflolE^(62)Sl tb^f S^ 0 ! °1 a- S «-E^l sJ-Al- oj 

7>h>^ e\}o)Ej aflS.(68), #^(65) 4 g-BlsH 9lSL^ t]M e &^(26)*\) 

cfl*H ^ ?i -^(65)31 HVcll^ ^ «J- ^ ^±^-( 56 ) >a-«.ofl <§^5lol E.Sflo] 

<7i> rflojEi afl Ad (62. 65, 66, 68) 5? ^#<^1 7>eH #.£*f|^(40) ^ofl 

^ PECVD(plasma enhanced chemical vapor deposition) ^^Ml 3l§ r a} Ir^-^I 
a-Si:C:0 ^ J£^r a-Si :0:F ^(^-fV^i^ CVD^)°-5. iLiL^(70H ^ 

£H ^cf. PECVD ^ofl sl*H ^xj-Hi a -Si:C:0 a-Si:0:F 5V( ^-B-^ 

CVD^)-& ^7} 4°ls}(-S r ^ Aj---_ goflAl 44ol^ gj-o. 7 |.^14_ )S o^-g. 

°1 ^A. 4^1, ^l 7 } ^oftE 7 H -g-%= ^7> ^-^^1 ^Cf. rr 

ovuz).^ ^sj-Aj ^ ^ ^BlEl^Kstep coverage )7> ^sfcf. I£*V if 7^ 
CVD^H^S tfl<a-^ol 4f7l ul*H -?-*r*l-t+. PE CVD u o^°fl 31 

*H a-Si:C:0 ^4 a -Si:0:F *K ^-frsl-g- CVD^)^ ^av ^£14 ^zj- 4p 

£7} Us}- fl^^H Hl*H 4~10«fl ^ aI-V ^jx^ nfl-f -R-el^cl-. 

<72> AJL^OHl^r =ell9j ?i^-(66) ^ c]]o|e) 3fl^(68)# zj-zj- ^ifl^ 

^(76, 78) ol 7flo]E ^^^-(30)4 iHl TflojE ^ = (24)1- 

= elMl-b 3# ^^(74)ol ^^5H trfl , 2flc (2 4, 68 ).g. = E)^ 

^(74, 78)-£- zl-i: ^H^q- ^3} 4<#*1 £<#o.j?_ <g ^ - 01 o.^ _ ^ 
£■ 2mm :«0/an-i- Vl x l & . 0.5mm >45/an °1 A cK'i °1 «>^ ^ sf 4. 
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<73> iLiL^(70) ^ ^4(76)-^ f-44 ^(66)4 ^7l^o._?_ 

<?M44 4-°- 4 4^1 4 44tt 4i 44(82)4 ^44 44. 5Efl, is 
4(70) 44-b 3# T tT 9(74, 78 )■§- -If- 44 "44 XI 4 S 3flS(24) 4 44 Ei 3fl 
= (68)4 4 444 4^ JxL.£ XI 4 S 2flS(86) 4 i±jf: 3144 alls (88.) 7}- 4 A <3 
44 44. 44*1, 44(82)4 iLS 114 e ^ cflolEi afls. C 86, 88)^ 

IT0( indium tin oxide) IZ0( indium zinc oxide)5- 4-?-44 44. 

<74> 444. 2)-^ 44(82)£- £1 c 2 o|)A-l ^ ^ol ( Tllol E y(22)3f 

f^44 -fr4 3f44# 4"?-4, -fr*] -g-^ol Jf^*l 7^-ofl^- TflojE ^(22, 

24, 26)^- ^<2j*V #4 -fM -g-^-g- "flid# ^7]-^ ^S &4. 
<75> cr, 2}-±i 44(82)-8r til444(62)4:£ f^4S4 ^444 44## 44 

s^l-JL 44. 4 *1U 7fl ^4444 444 ^± 44(82)-|: 44 44 

(62)^ #^44 ^^^CiEl-S. J£3l4(70)4 -R"?l#4 uj-7l dfl^-oll o]S. Aj.ojofl 

4 4^ -g-^ °.^ 7 f Slxl oy^ 44. 

<76> nei^, 444 44 4 4l i4<XH 4^ 4 x j i£4 44-§- 44 

4^4 4^4 42 4^4 tfl«H S. 1 4 S 24 S 3a 44 S 7b# 4^5. 

44 444 44 44. 
<7?> n|^ t i 3a ^ 3b*>fl s.44 44 44. 4*(io) 4°11 #4 443 ^44 

-f^4 Cr SE^r Mo 44 #444 X]l 44S hU4#(221, 241, 261)-§- 4 

t*U, 44-4 4£ Al s&fe- Ag 44 ^-fr #444 42 X14^ 44#(222, 

242, 262 3 #4 44, afl4^44 X14£4(22), XI 4 S 44(26) 4 XI 4 S 

all s( 24)1- X44fe- 4^- 44^-5 ^-4 4vr XI 4 £ 4 44 ^44. 
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<78> o] trfl, t]]o1h HflAl^(221, 241, 261)-g- Mo *§^*}JL 42 A} 

o]H tffl^#(222, 242, 262)# Ag I^AsL ojs. - * 0 j £ = 

Ag ^ ojiV, H<4-, 2il ^ (de ionized water)!- -Sthf} #H 

24, 26)-§r ^<fr ^ $icf. £E ol£, ajA]., ^a]. *J S] Ag 

^4 Mo cfl*V 4 4«1 ^ Ag ^-^l <W 4 4*1 -"4 ^ =L^_^ TllojE ufl 

^ofl ^_9.*V 30° 3} ££8] tflojs) (taper) 4-& <2-lr ^ Si 4. 

<79> cf^-, £ 4a ^ 5= 4b°1] H4 44 ^4 , ^±3, 4^4*1 x)o|e 

4<£4(30>, a]^^ 4-?-<4?l ^£^1#(40), £^ Hi ^ ^ ^f^(50)4 

'^t 5 !t £#*H 4#^, aVH^ll#(40)4 51^4 ^f,( 50 )-g. A)-*] 

44*f4 TflojE ^^-(24) TflolE -1^^(30) 4<>fl 4 2<#4 *KE« 

(40)4 *11Md 3#f450)-fr *§^*r4. 

<80> cfA i E 5a 3: 5b ofl £Mtr 44 g-o], C r Mo ^ ^4*r 

4 .^11 r-flojE^ Hfl>5d^(651, 661, 681)# 4#*}ll, Al Sfe Ag ^ ^aj-Sl- 
4 *D2 314 4 ^^^(652, 662, 682)-§- 4#tr ^, 4^1 4 4§M ^14^(22) 
4 jEx>w>fe 3144^(62), c])olEi.<-i(62)4 <2'-|I44 tH^e £^-(26) 44-44 
^#44 51 ^4(65). 3)444(62)^ ^ofl <gl£]al oj- c^) o] E-) 

4)H(68) ^ 44(64)4 £444 <U_o4 Tflole #^-(26)-S- f^o_^ ^a- 

*i4-(65)4 4^4^- cgflo] ^^-(66)-i- i^f^r ^144 ufl-y o. 
<8i> o]<^ t ciHEi aH^(62, 65, 66, 68)^.5. 444 4 4^ fl-^-f 

4li(50)-i- 4 4^1-4 ^l 0 lJi 44(26)-!: f*jo S <#^°.j?_ £4 4 4-h 44, 4 
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%f9) 1E^£ Hl^'-g ^#(55, 56) Aj-olo] uVE^ sfl^l(40)^- h^^}^. 

<82> uj-g-o.^... £ 6a ^ 6MH iL£- £o] , a -Si:C:0 u -l J£tt a-Si:0:F 

-§- ^ ^(CVD) ^^Hl £LJl^(70)?r °1 afl, 

a-Si:C:0 ^ ^afl tftfls] SiH(CH 3 ) 3 , Si0 2 (CH 3 ) 4 , ' SiH) 4 0 4 (CH3 ) 4 , 

Si(C 2 H 5 0) 4 ^-i: 7 1£ ^-g-^i, N 2 0 5Ei=r 0 2 ^1 ^sMI^ Ar Sfe He 

f~i: £^ 7l*fl# f^W. a-Si:0:F eJ-Sl ^-f^fe SiH 4 , 

S1F4 0 2 1- 7]^11- |E]^ ^a>*Vcf. °1 iLS iil 

^ CF 4 1- ^ 7>^- ^-]= 01 cf. 

<83> o]c^ ( 4]zJ- TflolJE ^<gBJ-(30)4 #*fl i^^(70)-i- sflE^ 

*H, 7l]ol hl 3flc(24), J=31<?} ^^-(66) ?4 ^o]e^| 3flH.(68)# Hfiliflfe « 
^(74, 76, 78)^- *g^th=h ^7]a^ 3^ 7*3(74, 76, 78)£r -4^ 7>*lfe- 
2.<# HL^ Ete 4= 5U-°^, 3fl = (24, 68)1- E.s1iflfe 3# 7 

*3(74, 78)^1 2mm 60/zml- 0.5mm 45^ a>^^^ 

4. 

<84> cj-g-, n>x]nl-o. S c 1 o^fl £*ltb uj-Sf £0] > I JO SE^b IZO^ #^"*> 

£^-(82)4 *fl2 ^ A3 3# 7^(74, 78)^ >1Me 3fl = (24) ^ dM 

s})iL(68)^- 44 <?1"MS1^- TllolE 3fl£L(86) iLi cflojEi 3fl = (88)-i- ^ 



1020010060442 #ej <£x} : 2002/1/25 

W4. ITOM- IZOl- ^lKpre-heating) ^*<HH Af-g.^ ^sfl 

tt °l-g-sHr Hj-^W. 3# ^(74, 76, 78)# -g-sfl 

=H Sl^ ^^(24, 66, 68)31 tfJfofl ^ ^sf^-o] ^^sj^ 3j.fi. #*l*>7l 
$1^14. 

<85> ojAV^ ^-o] PECVDS <S^^r a-Si:C:0 Hi^ a-Si :0:F f-s] 

(*i-fr## CVDsJ-)-§r iL£sK 70) £.5. Aj-g-^ c^*] 7 ] ^ -g-^ sfl;*^ ^ 

<86> ols^V Hj-igo. aj-ofl^ AlTgvy v}9\. 7^o) y 5 ufl^ u}^3_^ °l-§-<5Rr ^3: # 

E| 7^ aflS Hj-^ofl^iE ^^}?\) *]-g-^ ^ olcf. o] 6fl tfl *H % V S 

<87> i^, c 7 tfl^ c 91 . -g- ^^a)!^ rrf^ 4 n|] n>^a. 

<88> E 70. £ y^o) ^Aloflofl Oj-S ofl^ £ A j ^.g. HVn| K^y.]^ 7] 

VI I I-VI 1 1 ' ^ IX-IX' *H cfl^V ^^Holcf. 
<89> u}^, go* 71^(10) ^<H1 ^1 ^-Moflsf fl-g-(Cr) Sfe #£]tL^ 

(Mo) ^ -o L ^.S afll 7flo]E H fl^^(22l, 241. 261)4 w< Al ) 
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S^r £r(Ag.) ^ ^^-^-Jl *fl2 ?fl°]S Hfl*dfK222, 242, 262)^] 

°lM 3fl = (24) ^ .^olM 3^-(26)-a- 2£trW. 
<90> 7] £(10) $Hfe- ?llolM<-l(22)4 -p r x] ?i^-<d(28)ol ^^Sjo] oi 

4. -ff^l ^'£(28) ^a] xlH ^lolE H ^y*(281)3]- .^12 71)o]e u fl y # ( 282 ) 2] 
ol##o.S ol^cH^ 014 *}^1(28)£- sl-i ?l^-(82)4 <21£ 

-B-x] ^ £-7]-^ 3^ *}^-( 8 2)4 .^olii-a(22)^ « a v.^^|. 

-fr*l -g-^ol ^-f H^r*l -r£ °J4. -fr*l ^^(28)^1^ # 

Jf ^ ^4 £<&o] ol 7>£]^ ^Ol ^Ojcf. 

<9i> 7flo]E Hfl*}(22, 24, 26) ^ -Pr^l ?d^(28) $H£- ^Sj- fl-i(SiN x ) 4^ 

S ^l^^ TflolM ^^^-(30)ol H^sH TlMS ufl^(22, 24, 26, 28)-g- gJI 

<92> .^ojE .-i<*|n}-(30) ^^l^ -tis]- til^H ^ri(hydrogenated amorphous 

silicon) «KE*fl3. ojifo^ Hl^.ifl 3flBi(42, 48 H °J. , 

51 ^ 2flEj(42, 48) 3Hfe «&(!>) n*§ l-^-g-^l JI^rM 51^ SH 

fl-^ ol^?! *13M3 ^^-^(ohmic contact layer) ^Sd # 

7i# 3iflEi(55, 56, 58H ^ 

<93> 2flei(55, 56, 58) SHfe- Cr Mo tr^ §AS o]-?^^ 

afll r-flolEi HflA]^(621, 641, 651, 661, 681)4 Al S^r Ag ^ ^-^.i?. ©l-f^ 

51 *fl2 cflolEl nfl-Jd^(622. 642, 652. 662, 682) <>1^ 25.51 ol-M*! 
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afl<d(62, 64, 65, 66, 68H ^ sH Hfl*4£- fj-^^ 

5H cfl^lEpd(62), cflolE] ^(62)21 ^ ^cHl ojij^o] 5|w^a- E ^oj ^ aV 

tilt ^l7>w>^ ci]olEi 3^ = (68). H^Jl 3H&|Ai(62)^ «14 h^x] 

iEjs] ii ^^-(65)^-5. c»l^«>l?l ^o] E ^^(62, 68. 65)1- ifHH , 
cflo]E-].a-f (62, 68, 65)4 ^B]£H 54-°-^ 7il°lS #^.(26) ^4 e^x^ 

E^S] «Jf(CHl cflsH ^-(65)21 tiVcfl^o]] ^.xl«r>fe hJ-bJ- M^l^E^ 

H.eflo] #-^(66)4 -^^(28) $H 4^*Kn ^&7]$- 51*1*]) 

3flHd(64)£ 5LW4. ^^^(28)-i- ^-^^1 £ 

3*11 2)1^(64) HL?1 ^c}. 
<94> cilojEi ypd(62, 64, 65, 66, 68)£r *fll ^ *1 ofl ofl *] n}-;*V7}-xl 5. Al iE^r 

Ag &<U^°-£_ ^JE &4. 

<95> sfl€(55, 56, 58)£ te^l 5fl^i(42, 48)4 ^ A o VJ f^l 31 

uflAl(62, 64. 65. 66, 68) ^ ^-^o^ ~- o3 ^-g- . cfl e| 

Hfl^(62, 64, 65, 66. 68)4 43*1 §-^tb 7>*14. ^, cflo]^^^. ^ 

?># 3fl€(55)^r tflolEi a -¥-(62, 68, 65)4 ^4^1, #^-g- afl 

1d(56)-& #^-(66)4 ^-«a*H. -fM 21)^(58)^ T °r*l 

^SM-g- 5L« 2flEi(64)4 ^44. 
<96> *V^ ) Hl-c^ 3 flEi(42, 48) -8: 44 S^flxl^E^ .^^^-(C)l- *P14^ c-11 

H(l^(62, 64, 65, 66, 68) ri 4 ^(55, 56, 58)4 2. 

<tf-8: efjl 514. ^13°-5L^r, -fM ^^7|-g- HViSfl 2j]Ei(48)4 fr^l ^?i7l 

-8- 
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*H s)l€(64) ^ fr^l ^^71-8- 5flHl(58)^ ^<H*1 S.«3=°l ^1 ^ , ^ v M 

xl^E-l-g- UV5L^1 2flEi(42)^ C-flolE-1 Hfl# 2flEi^ »-^-3lf Ot7> 

cfscf. ^, «vnv e_^^\^b]2) *fl^(C)<*IH cflolEVd -^(62, 68. 65), 
ii Td"^(65)4 :ELefl<y ^(66H cfl o] e] # Jf ^?J^(55>4 — 

H(42)-& go^^l^l ^ <S1SH ^ S^l^S] .^^*Vcf. 

<97> cilojEi Bfl<H(62, 64, 65, 66, 68) $Hfe PECVD( plasma enhanced chemical 

vapor deposition) U^ofl ^€ a-Si:C:0 ^ a-Si :0:F ^(^-fi-^ 

-I: CVD^|)^-S- °l-?-<H*l iL3:sJ-(70)°l $-$5H PECVD y 0 v ^°fl ^*f°i f 1 

a-Si:C:0 ^4 a-Si:0:F CVD^)£- #*r7> 4°1<5}3. 

°1 D H-f ^r^H, -r^A &°}S- 7|^ -8-%= £-*fl7> ^S r *l S^cf. SL 

cj-g. eJ^S] ^gj.^ u] ^ ^u] EM (step coverage) 7 }- -f^r 1 }. ^tr ^rMl) 
CVD^o]S.S. vfl«i^ol -B-71 ^<£^H1 «1*>^ -fn^M. PECVD ^ 

*H ^I^S a-Si:C:0 ^4 a -Si :0:F ^M4r£^: CVD^)£ -^JE^- ^ 4f 

£7> -isf ^i^ofl 4-10*11 «f££l ^ -M Ti D H-f ^M^M. 

<98> iLJl5]-(70)-& =efl<?] x|^-(66), ell°M sflH(64) ?4 -fM ^*M-g- S^x-fl 

2fl€(68)# Heliflfe ^#^^(76, 78, 72)-g- 7>^J1 °J , JEEtr ^1 °1 M 
51(30)2}- *r*l) Tflols 3fl£.(24)# Hejiflfe- 3# ^-^(74)# 7MJL oicf. 

<99> J±JlBV(70) $Hfe «f^f S^M^S-^ sK 1 " «>oj- aV^o^ ^q.^ 

?M## *<8^«rfe 5ri ^^-(82)ol *§^5l<H -d^"(82)^r IT0 

r: 
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-b I Z0( indium tin oxide) 4^ ^4 41" 44 4. w-^r ^ 

(76)1- -g-44 ^(66)4 #4 4 ?14 3 o.s 4~M44 44 ^Sff- 44 

4tt4. 44(82)£r 5&4 o] ?floliiA}(22) c a ^14^4(62)4 

4H 7 ll4-|r4 ^4 31 4_°-4. #^£14 &-g- ^S. 514. 31- jh 44(82)-Rr 

QZr ^^(72)1- f-44 44 ^44-g- 5-4^1 2fl€(64)4£ ^l^H E4*H 
3flfl(64)^S- 44 4-^-1- 4^44. 3)]JE1(24) ^ CflolE^ BflE. 

(68) ^Hb 4^(74, 78)-!: -f-44 44 4 #4 4^ 4 b 31 4 £ $\ 

= (86) Jil 3144 3fl = (88)7> ^44 <>X°_vl, 4ir£- 3flH.(24, 68)4 4 
-f- s]S 4444 3 SL44^ 3fl = l- ilislr <34# 4b '"^S aj^ 

44 4^ 444, 4-1:4 4-8- 44 b 4^444. 

<ioo> ZZ-44, E. 7 44 £. 93] ^if 7>4b ^4 £4 44-8- 44 JMH4^ 

E| 4nfl 4^-3# 4-8-44 3l^4b 3144 4^144 £ 3 Ml 4 

s. 104 £. i()a 4 7 1 JE. I7c# 4^44 4^44^- 44. 

<ioi> £4, c L 10a uj^.x] ioc<Hl £-44 44 44, 4*>H14 ^114711 #4 
^4 ^oj -f4--*l Cr I£b Mo 4^ ^~ir ^444 4l 44^ «H4l?4221, 
241. 261. 281 )# "^IfsU, 444 44 Al ?£b Ag 44 44 4444 31 2 4 
°l£ «H4lH222, 242, 262, 282)4 4^4 44, 44 4 444 44-^(22), 
44^ 4^(24), TflolE 4^(26)-g; i44b l^lM ^44 44 444(28)-|: 
^444. 

<102> cf^-, s. Ha '4! llbofl S-44 44 44, 4 4 fli.?- 4-T-4 4 44£ 7 i 
44CS0). 4ir-*fl-£(40). ^4^(50)# 44 "'14 43-44 4-8-44 44 1.500 



^ 1020010060442 -j^ 2002/1/25 

A ifl*] 5,000 A, 500 A vfl*l 2,000 A , 300 A tfl*l 600 A 4 ^^5. ^ 

(60)# Cf-g- ZL $H ##nV ( U0) .o_ 1//n| Lfl ^ 2/mi o] -t,,]^ 



^1 12c^l £Al*V H>2f £4, #^nj- zfligd^, n 4 )^- ^ ^ ^j-cf o] nfl _ ylJ^ul 

^4(112, 114) ^°)}*\ tn-uv ti^xl^E^ ^H^-Y-(C), #^-(65)2]- £s| 

4 4^(66) -40)0(1 o^^ f > ^ t,« (n4) o. cflolEl a]]^H. (A)) a c|] 0lEl a(j ^ 
(62. 64, 65, 66, 68)0] ™£6\) ^-g-(112)Ji4 ^7} ^7)} 

sjSL-ij- 44, "4^4 ^£(b)4 444^ £^ *114 44. 4 ^^(CHl 4 
4 4^ 444(114)4 3)44 tiUi-^-(A)^ 4-4 444(112)4 ¥ 

7114 4^ ^Ml ^#1- 44 -^4°1144 ^4 ^4^1 44 4JM1 444 44, 

^(114)4 ^--§-(112)4 ^14 1/2 44s 4fe 44 4*444- 

4, 1-4, 4,ooo A 444 44 #4. 

44 44, 4*H1 44 4444 n^l-t 44*fe 4 si 7I-47}- 

4# 4 4°.^, A 444 Hi -¥-44-i- 3^444 444 ^s. #4(siit)44 4 

4 4^4 SflEH-g- ^^444 Af-g-^Cf. 

4 n H, *4 44°ll 4 44 21144 4 ^-44 ^4 444 44, ^ ^4 4 
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°i-8-*Rr ^-^m n [i3f *n*^ ufl s^*>7i 4€- f-2f#-§- 

<106> B ^ 3 | ^.^^ #%eHl SA^sf^ Ulofl pO* h^%5]tr 

SiCf. °lnfl, AjTj-g- ^7]) ^ ^Aj-l-ol -£-*!} 51 Pj?_ Zl^Tfl 51x1 o> 

H^- *flo> 

<107> ols^ o^o. t=^<q 7 D Vr c )-nV( 114 )A eJ#_?.^-7> 7}^ #^3. <>l-?-<>lSl # 

^ M-^H^l f-#"3 < ?I ^l-ias. hi #3: # 

<108> Olo], 7j-#nV 3flEi(114) m Zl S^, ^ H -"Si *fl^ (60) . ^?i#(50) 

^ »}- 51:^(40 HI tfltt °H , dMe] Hfl^CAH fe- HH^l 

HH-5d ^ =L t}^-9\ sV^ol ZLCHS ^o> oljl, *fl^^-(C)^fe t^Sflf^ tfo> °J 
o]o> sj-D], uf^xl ^.^.(B)ofl^. ^el 3711 ^(60, 50, 40 H 3.^ ?IM 



^ 1020010060442 #^ ojxf: 2002/1/25 

<109> ^ t s_ i3 a ^ i 3b oii t£a]*V 3*1€, 7lEf Jf£(B)2) in#s]°l 5Ur 51*1 

^(60)-g r n *Hf2] ##^(50)-i- t#Al7]cf. ol 4^oflA^ tJM 

^ Hllr ^ °o^# M~g-^ "t 1 ^A^, ojnj] 5l7i^l#(60)-£- Aivv 

£lH ##n}- 2)1 €(112, 114)^ 7^1 ^Z]-5|xl Z-.^HH ^*Rr 7 A Q ] 

#cf. HB^K <&]zj-s] £^5H^(60)^r-i- all €('112, 

114)^ ^.Z^Slxl 2:7^ #7l7> c>]^-0^^ 3fl^(H2, 114)51 ^M] 

g-(114)S] ^^711 srH ol J^^.i H m «.«(l 14) ol ^wo} £ 

<no o]^7fl SI 13a ^ H 13b°fl 3*13, afl^^CC) ^ r$[o]tf nfl 

■tfJfCB)^ 51--<I*flf\ ^ ^/-efloj-g- 51331 2fl€(67)4 -fj-*l ^^l* 51*1*11 
3H€(68)°J:ol tfji 7lB^ ^-^-(B)S] 51?MlfK60)-£- S.^- ^l^H ZL T5>Jf <i) ^ 
I>#(50)ol HS]\+cf. olnfl 3flEi(67, 64)£ ^ ^.uflo] ^ 

(65, 66) ©1 £21=1*1 Q3L ?ll£H ^ 7)151^^ clHEi wfl^(62, 64, 

65, 66, 68)^1 ^Efls]- ^9iW. 21 *V ?H Aj-g-*! 7j-f ^ej. ^e} 

(112, 114)51 ol^ ^ £ o] 

<m> olal. £ i4 a ^ 14b^l 51*1 1!: h><4 go], 71E} ^-^-(B)^ ^7i# 

(50) ^ n f>}^-2] «V5L^#(40)1- *fll ^-^-(114)3}- *M1 ^z}- «> 

^-H ol nflo} ;^nl- 2fl€ai2, 114)4 #^(50) 

-'4 31^ (40) (#5131 #-4 id^^l Tl^l ft^H ^aHI mz]- 

?H TflojE ^oiS|(30)^r 4] 4*1*1 SHr £E?ISHH <8 *H °> *H . ^*1 
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4 4 4(112, 114)4 4^4# (40 Hi cfl^ 4444 7i4 ^44 2:4 44 
4b ?H 44444. ofl-i. s-o], S F 6 4 HC14 ^ 7)44, SF 6 4 0 2 4 
4--« 4-g-44 ^ ^4 ^ 4* 444 ^ &4. 444 44 

(112, 114)4 «hE4#(40)4 44 ^1444 #44 ^4 *1U ^£-(114)4 ^-4 
b 4-£-*11#(40)4 #4#(50)4 ^£ 34 444 7iiL4 444 44. 

<112> ol?J7fl *>^, 51 14a ^ 14b°f| 44\H 44 44, ^144(C)4 afll 

(114)4 *fl444 4i^/=44-g- 51^4 44(67)4 ^44ji, 7)B\ «.^.(B)4 
#4#(50j 4 4-E4#(40)4 4444 ^ 444 44^- 4<£4(30)4 EL£-| \+ 

4. 44. 444 »ll-<d^-(A)4 ^12 ^-^-(112) 44 41445.3. ^47} 
§£444. 4 4444 4-£4 5114(42, 48)4 4444. £4 4Jl 

574 58£- 44 £-44 44(67) 444 ^4f- 444 -fM #4 

71-g- £4^11 44(64) 4^4 #4f- 44-1- 4444. 

<H3> ojo] ofl^ (ashing) ^. jg. S }cx\ 44-¥-(C)4 5L44 44(67) 

44 4 b 4% 4 4 7171!- 44 44. 
<ii4> cf-g-, £ 15a ^ I5b4 £4?} 44 44 44(C) 4 i>i/£iefl4^- £4 
sfl 44(67) ^ n 444 ii/Hefl4-§- ^4# 44(57)# 4 444 ^1444. 
4 4, 44£ 4^/^44-g- £44 44(67)4 44(57) £^F-4 444 

44 444^-S. 4*J4 4°-4, i^/H.44-§- £44 44(67)4 444 
-b ^r4 44^5., #4# 44(57)4 444b 44 44£S « ^£ 44. 
344 1! 
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4ii/=efl <?!-§- £^1^1 Bflfi(67>4 sfl ^(57)^1 44 "^"M ^ ^ 

*HH 44* ; 5H °1tt 44 ^44 el*] &-g- ^-f 4 

4 $7]?} «4<chi 4^ tiVii *m(42)2-} -^7)11- ^14^ 

^Al aIt^-. ^i/=Eflo]-g- J=:^^ 2fl^l(67)£q 4^£- -ilzj-SlxluV, TjAl ilz| 
Sl^b f^4# 44(57)^ Tjfi] 44 v&SLUJiL 7jl# 3-<$os_ 4-f?444. # 

4# 3111(57) 4 ^JESfl 5flEl(42)# 44% v nfl 4-g-4^r 4 4 71*114 6\]^ 
CF 4 4 HCl^l ^4 CF 4 4 ^4 71^1 # 1- ^ 5*-°^, CF 4 4 0 2 # 4-g- 

-6-}£ i?44 ^lS. 4^4 3xflSi<42)-ir 44 ^ 44. °1 n fl , £ 15b^l 51*1 # 
4*1^ s|j€(42)^ <y^-7> alMsH -^7]- ^o}^ ^ £ oionj ^u|. 

*fl4£l *l]2 4^-(112)£ ojnfl o}i- 44^14. ^nflo] 44^ Tfl 

o]e 4<£4(30H 4444 STiAS. ^*H°> 44, ^2 ^(112)ol 4 

444 ^ 4^4 3144 afl^(62. 64, 65, 66, 68 .M Eelu}^ «Jo] ^ 
#4 sflEjol °. ;^ol 4444^ 1-S.014. 

cii5> ol^Ti) 44(65)4 ^314 44(66>°1 £-44^4 Eflo]El afl ^ 

(62, 64, 65, 66, 68)4 -I 4-*r4 3fl^(55, 56, 58)4 #444. 

ai6> p>x1di-o. s cjjo]^ Hfl^YCA.)^ 44 $1^ 4#4 ^12 4 £-(112)4 *fl4*> 

4. *j|2 ^(112)31 i.^^ *H^-f(C) ii/JEiefl^-g- £4*11 3flei(67) 

# 4^4 ^ ^ ^ 44(57)4 ^l7lsr>7l *H 4-143] ,y ^ 

:117> go^M ^tg^J. :^tH^, £ 4 4] 44 £14] i] 4# HtflS sJ-T^f ?J i] a] z}- 

4-i- 444 -t 44. ^4^1 34-4^ $ ^^ e r^] 4-8-*>h..?- -g-^^l 
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HliE^ ?>33*M1 D J:, ^4 t7l7> o^Cf. tiV^ f xj^o) ^ofl^ 

^ 2:^1-1: ?f7l7> HjiH*} ^-fuf ^;goj *xHl 3 °j oJt}. 

<H8> tf-g-, H 16a ^ £ 16b^l 4^ a-Si:C:0 5]- ^ a - S i :0:F 

nj-o. 7l ^. -^ (CVD) ^ofl ^ H ^^-A]-7j a.^B]-(70)-i- ^^*lnf. o] ufl 

, a-Si:C:0 ^ 3-*Ml*r 7]^1 Aj-Efls] SiH(CH 3 ) 3 , Si0 2 (CH 3 ) 4 . (SiH) 4 0 4 (CH3 ) 4 , 
Si(C 2 H 5 0) 4 f-g: 7]& *}-%■*} JL, N 2 0 S^r 0 2 ^ *>3M1^ Ar ^ He 

f-i- 71^1-1- *e^Ai f^Vt}. t£, a-Si:0:F ^s] ^-foflfe SiH 4) 

SiF 4 ^oll 0 2 «- ^7>*> 71^1- ^Sl^Ai #aV*}-uf. oj nfl, fi2] 
H CF 4 # $7}^; ^cf. 

<ii9> o]c^ £ 17a ^ c 17c0{ | ^. ol( ti^n^^)^. ^jojE ^cg 

^(30)^ tNl 3^(66), 7j)o]H 3fl^(24), eflo}Ei 2)1 H. 

(68) ^ -R-*] trxUfl 3flfi(64)^: zj-zj- S^iflfe ^ ^(76, 74, 78, 

72)-g; ^^W. o]nJ| f sflH.(24, 68)1- S^iflfe- ^(74, 78)^ 

2mm 60//m# ^*1 & o.^ , 0.5mm45//m ^l^] 3 °] Hl-^cj-cf . 

<120> n}*l^o_ S , £ 8 £ 10o)l £A]^ H>sf ^ol, 400 A ifl*] 5 00 A ^ 

^31 IT0# 2L^r IZ0#-§- ^SKn. M-x] ^4^H 3^(66) ^ 

71-g- H3l*ti Sfl€(64)^ <37j£} ^.^ ^^-(82), TllolE 5flc(24)fi|- o^^s] 

TIME sflH(86) ?4 c-{|o}e1 2fl = (68)2f 12 nflo]E^ ^ = (88)1- 
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<121> Ola]}, s\-± ^^-(82), Ji^: 7^1 S 3l]H(86) ^ til °] E-i 2Hn(88)-fr 

A}.-5] ilZ| ^4^-* ^-*fl H 5 1 \+ EflojEj <d°l *4 ?ll °1 M 

nfl.«d 9-^o] ^slb 3# l ?H^ 4= ^4. ^itr s-g- ^z^o.^ (HNO3 
/(NH 4 )oCe(N0 3 ) 6 /H 2 0) ^1 Sicf. J£*h ^#-^2] 3# *)*8-g- ^is^r?] ^sfl 

izo# H 200 r h$h>m ^^§>^ ?h wj-BKxi^^ t IZ0 yV 

^-1: %-%^7] ^>-8-Sffe- S^(target)^ ln 2 0 3 ^ ZnO* £#*Hr ?W 

ZnO^ iHf^ 15-20 at% u>^3i^>cf. 
<122> IT0M- IZ0* ^#*f7l *i°l oflKpre-heating) ^<HH *>-8-*rfe 7} 

* r -8-*rSr 3^ ^(72, 74, 76, 78)* # 

§fl =e-l\+ -g-^(24, 64, 66, 68)^1 #JjLofl =-4=- ^Y^o) ^ £] ^ ifj-^l 

<i^3> ols^l a. igj-^eq ^HHHtt *fll ^*HH 4^- SL^^l: 0^2} cfl 

olEi «1| ( 62 , 64, 65, 66, 68)4 =1 sHM "3^r# sfl E J(55, 56. 58) ^ 
51^(42, 48)* n}^£L# <>l-g-SH ^*KH °1 4^°fl A "1 ^(65) 

<124> £ ^-igofl 14s CVDS ^^*1 a-Si:C:0 ^ a-Si:0:F CVD 

nV)* i«^Ei ^ v S^^l^Hi ^ E flo]i- 3^*rfe AOCCarray on color 

filter) ^i£<>lH ^^E^ E^j^Eil- ^-el^ffe ^2^0.51 A r -§-*H5E. 



^ 1020010060442 2002/1/25 
<125> £ 18£ £ t^^l *H3 ^*HH1 ^ ^ V M^l^l 71^ Wfl^olJL, 

5. 19 -b £ 18<H1 ^ £$*1^ ^^Hd XlX-XIX'-g- 4el- M-eJ-hH 

<126> d^, 71^)]^, 71^(100)^1 >S-^-ofl ^2], ^El ^ 

^S", ^-f-^l-ff ^ W^lir ^ ^ #1 # *>M-S. 01=01?! 5HH201) 

4 iEL-g-, 1-elw.^i ^ 3f ^ ^sf #Hm<a ^ 1-^ ^ 

*>M-S. °l-?-<H?] ##(201)^8: i^-*>^ cflolE-1 Hfl-ti(120, 121, 124.H ^ 

<ii>7> cflolEi tifl^(i20, 121, 124)£ *])S. H oH^-S g<H SJfe tiHE-1 -id (120), Hi 

01^*1(120)21 ^°fl ^"ISH &<H 5>1^-S^-Bi sj-tf ?1 ^H^id 

(120) ^^V^ cflolEi 3fl = (124) ^ cflolE^( 120)^1 ^1S 71^(100)^1 

S>^-^^-Ei o}3fo)) ^ S ] - HVnV E^xl^Ei^ «KE *ll 170 ) ^ 

*l-#*Kr # ^>^(121)# ^7H, # .^-^-(121)^ T'islr 

S^Rr M nflE^^ 7l^S. ^ 7Hbti CIM (120)4 

<il-8> cflolE-1 afl>id(120, 121, 124)-^ °lf^a.3. ^ sH &*1 D Jr, ^ ^ 

El ^ ^-f-^lwUl) 5r ^^1-5- U-^-CAl alloy), # &1 J± c dl ( Mo ) 

1-El j±<a-E 0 ^Efl(MoW) ^--g-, Hf-(Cr). ^% v l-(Ta) ^ 5=*1 tlS ^l-M^l 
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<129> «^7l>Hfe, ^11^(120, 121, 124)% *8^Slfe S}^ afl-idUlO, 

411, 412) ^ iL3: 3fl;B(413, 414)7} IT0( indium tin oxide)?! 3-§r -HB^H *V 
#(201)-!: ^ #^°J iH^lw. ^"Itt £ ^el(Cu) 

£ ^el ^ ^ x c3*l-i ##(202)£ cfs. ^ no 2} ^ r r ^6i 

-i- go] 3.3^ -^-i- o|| 5. *V #o]t±. ^x^o] ofls, gr}~ 

(201)-§- Al-NdS ^^*>i, A J-t(202)-£- CrNxS ^ &t*. 

<130> gj-i- tiflA}(410, 411, 412) ^ 3fln(413, 414)7} IZ0( indium zinc 

oxide)?! ^^Mlfe tflolEi yfl a1(120, 121, 124)-!: SEfe t-^^lt ^-g- 

$] i&4}*t°.3. «l-#^!^}^. IZ0 ^ ITO^f^ ^ ji-^oj o. 

^skh-s. ^ei^i i=i?jbvo.s *g.<^ ^£ 

<131> §}«. H<£ 71^(100)^1 $Hlfe 7}*}-.x}el JjL^-o] t-flolE] Hfl^(120, 121)3] 

7># x}e!s} #^s>fe ^(R), ^-(G), ^(B)S1 ^€3(131, 132, 133)7} zj-zf- ^ 
.^Ejo] oi^i o}7H, A -M&K131, 132, 133 )fe cfMEj-a(120)-i- 2.-^ 

-r °a^}. 

<132> eflolE] Hfl*i(120, 121, 124 ) m -4^^(131, 132, 133) $H fe- 

FECVD( plasma enhanced chemical vapor deposition) ^w^l -1*}°i Ir^}^ 
a-Si:C:0 ^ f&fe a-Si:0:F sjM ^ -fr # ■§- CVD^ V )AS <>1^*! a} 3^(140 H 
'b'sH ^H, tH^t-(i40)^ -d|^EKl31, 132, 133) 5.-?- El ^1 ^^lH 1 

(outgassing)-a- ^ V J1 4*fl7} ^ ^cHH^ 1 ^ fsfi4 o\)ijx)6]} 

3)*}^ ^51^ Tj-g- ^lo-}7l ^-olcf. a, ^#(140)^ 3)5}^- s] t-floj 

El «fl <d( 120, 121, 124)*} y| r 4 ii^^l^El <He1M# £-el§}Jl ll°.E.jZ a} 

i:>fi-;y 
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3# -H^U" n U PECVD(plasma enhanced chemical vapor deposition) y 0 Vl ?J 
°fl ^2V€ a-Si:C:0 ^ a-Si:0:F ^-(^-fr^-i: CVD^)€- H^l#(140) 

BCB(bisbenzocyclobutene) PFCB(perf luorocyclobutene) -§^1 -fM H<*l -§• 

^ofl HlsH 7>23ol x-^sl-tK a -Si:0:C #£r<>IH 400V°\] 

<133> tt^#(140) SH^r A o v«ofl ^ ^ ^ o. ^ ^n]^- ^ 

iHMw ^ ^ t §fM-S °1 ^ *h#(501)4 -3--D- , #S]«- C dl, 

■#^(502 )■§- SL^SKr ol^* 0 ]e Hfl^o) <8^3°1 oicf. 

<i34> TflolE aflAl^ 7}^ #^0.5. ^ c-flo]E^( ; 120)4 H^l-SH Sr^l- 

M*Rr 7fl^lM<d(150), 7l]o]E .*i(i50)Sl ^ofl of.-gsjo] oio] sl«-e.«-E^ - 
<*} 7flo]E/H(i 50 )o.s ^^Sffe 711 o)e afl = (152) ^ 

'IMS *i( 150)£] H^*?] J=^^l^Ei^ .^o]e #^-(l51)# 5.^4. 

<135> ^7^, ^ojE.ydSO)^ Jf^*V g}.^ ^^-(410)4 Sj-^oJ 

1^1-71^ -frx] ^711- o]s^ ( ^ #^(410) 4 TllojE 

#(150)3 #^0.5. ^SHr -fM -§-%=°l ^-f -fM -8-^-8- ^-f- 

ci3<5> o]<4 £oj, Tfl o]E u)]a^ oj^ olAVo S ^ 
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D JH^ Al( JEfe Al ^3-)\CrS] o]^~ cci, Cu\CrS] o]^* 

<137> Til olE wfl <d( 150. 151. 152)^ ^^1]-g- ?>*lfe ^ 31^- $2-^1 ^ SEtt 

W^TT ^ x ^S] ^H^S ^ Aj^ -tr olcj. 
<138> t1)o1e hH^(150, 151, 152) ^ ^#(140) #4 TflojE 

^(160)o] 5Utf. o] rrfl, ^ojE ^^oV (160) ^ o_ 7] ^cgnV, 

o]s f^xr ^4 "i<a^-^ 4\1 ^^r°fl>H ^2, Vo l 7>^tb 

<139> Zl^JL, 7flo|E ^^( 151) o^ ^ojE ^^^-(160) 4°!]^ ^4 H> 

£*fl^(17lW ^ 5L<&°.3, ^S]<>\ &4. ^4 «VE3l#(17lHH 

4# ^51^1 #(701)^: ^o] ^o. U |^^ o]^.ol.xlJL, aV£^ 

(702)^ 4# «KE^(70lHi # aVoi U ]^^ 0 ]s. 

4?14. ^1* 1"4, 4# «h£*flfK701)4 <fflH ^-g- 1.9-2.1 eVS, #5. 
^(702)4 H J = H-i: 1.7-1.8 eV5. sf^ tg § - 014. 4 7^ , ^ «v 
£sfl #(70lH 50 - 200 A ^ ^-^S *8^SJ-j1, y}£^]#(702)-^ 1000-2000 

A 4 ^IJjL ^*V4. 
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<140> o]si\- £o], hJh. 'go) a4_^ av~ a>£.^^(702)4 *KE*fllr(701) 

51 -r MHS. ^3] xj-o]oi] «fl^§|-^ nV#3] hHh iH^lol *g^£4 

. ol nfl, TFT7> ^r(.ON) S)^, & £^1-^(701, 702)3] ^ojofl 3] xl^ 

. ( Li£^ ^°1 ^S4. °1 ^.H °<^1£- 71^-^ ^ 

*V ^4 t2I 7>xli 6 ^ £Si g^o] TFT 3] Jpo'-g- 7lcflfh ^ 

°J4. 

<wi> ^£^#(171)^- ^£ 

<142> H}£H|f(171) $H^r 9J(P) 4^31 n ^ lr£#°l Jl^HS 51^3 

til ^ *J fl-i HLtt *M1 l^Sf-sl fl-i 5E^- ^ ^Bl A>olH nf^ll- itr*r^ 4 
^ ^#-t(ohmic contact layer) (182, 183 H f-slsH #.4. 

<i43> a)*^ ^^( 182> 183) SH^- IT0S ol-f-ol*] ihi-g- ^ r^efl^l-g- 

(412, 411) ^ 4^ ^-(410)* i^Rr #± «fl<d(410, 411, 412H 
°J4. ii-g- ^^-(412)^- TlMm ll^KlGO) ^ tH 3] 140)^1 oi^ 
^ ^^(161)-i: -f-sH cflolE^( 120)4 ^l^M °J4. 3^(411) 

^ 4^ #^-(410)4 <3-1£)<H Ajl, W s^7|iEis^ 4# u ^l- 

4i 3 ^-(410) £.5. 51^^:4. 4-i afl<d(410. 411, 412)-8r IT0 IZ0 4^ 

31 

<144> ^ all -{d (410, 411, 412)4 -g-^l^r #°Hlr ^# ^(162, 164)* 

f-4<*l 3flH(152) ^ cflolE^ 3flE.(124)4 44 ^^.^H >n °1 

£ Hfl£L(413) ^ II ciHEi BflH.(.414)7> ^-^SH °J.4. ^7]-^, TflolE 
3flll(413.)fe 711 o]e sffliK 152)3] #-^(502)°] H-i-44 *1 ?] ?]-2>4JI 
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, J±2: HH^I iflS. (4 14) ci] o] 2flS(124)Sl #^(202')°] 3]^ 

3#*Kn. °J.4. °l n fl, 711 2HS(152) ^ 3M&1 sflS(124)7> H-f-^M 

uf 15}- #e] j£ ^-f^l^r iLi ll^E sflS(413) m g.3i ^}o)^\ 

2BS(414)-b US}- £L#^o}i4 ^5}- a cflnVitj. *]^}^ #o] u}e±*}t}v}. 

o}%^ 3flS(152, 124)S+ 2l-¥- SIS. U"*144 iL^r^S sfl£f iLSLsj- 

^ ^ ^^91 , °ll"4 3-8- ^i^^^li=f . 

S[± Ji^-(410)-8r HL^l 7fl<>lEAl(i50) ^ c-fl o] ^ ( 120)4 #^£H 7 ll 

3§r*lS <US4, #33*1 ^S 
<145> <^7H, ^##(182, 183)^ ITO^ ^ Ssfl^l-g- 3^(412, 

411)34 aVS.^lf-(171) 4o]o} x-1 -%>-§- §ol^ 71^-fr 7>^H , D H1 

fl-J^f £E-b #SlH^l, S-§- ^ ^4°lS7l- ^ ^S^. 

<146> ii^- ^ Sefl<e]-g- £^-(412, 411)21 ^eHMl^ ^ e^flxl^Eil- iL^sf 

7l ^ 190)^1 •S-^SH °sZSoj, ZL #-^ofli^ % *^ 7 1- -^tt ^ i« 

-8: 7>*lfe o.aH o.^ni. ( 43 0) ol ^^S]o] oicf. °H, -n-^ -fM ^(430 ) 

o. uvtij- E^xliEiol til-S^lf-(171)S_?- ^a].^ H]-g- ^^*>^- Sf-JL, 
4fAtt 0.71^(430)31 ^oli- 71^(100)^1- °14 "B^V^ tf-^ 

1^ 71^(200) 740]^ TV^-g- -fr^SHr is||°H3. cf. o^H. iLS^ 

(190)4 T O r v l^(430)-g- 150)4 31 o] Eftf ( 120 )-g- t4e> ^ € ^S 9JS 

-H-7l^-(430)^ 7flo|E ailAjjif cflolEi ufl*i ^$H*1 if^sl^ h]^ ^o^ 
^« 7>i 4= Sd4. 

i:ifi-:w 
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<M7> o] el], °- 7] <3V ( 430)0} *#<5}^ a 2fl4 ^ ^ li^*l 

^B] 7} &°\] ^ S]- ?H, 5^ ^ ^ TV #^#4^ 7>c}# ^ oiJE^ 

<H8> *V3g ( 71^(200)^11^ ITO ^ IZ03. ol^^^ 510.^, 5}-^ 

(410)4 ^1 ^'b^Rr ^ ^^-(210)^1 ^i^^o. s ^^sl^l 

*H cfl^H S. 20a vH*l 28bsq- ^^l £ 18 v\ £ 19 ^. #43] a^ 

<iso> ii 20a^ 20b^l «>^- , ^H^l^- Sb IHMts- ^ 

^ ^£l SEfe ^ ^-ol 7} 7^1^ 7}xl^ - -g^f 3f HL^b 

HLb HlBl-^ Isl- 3.1- £^ ^2}- -i-em-a ^-4 ITO^ ^ 

-f^tb -i-^-i- -4511s. ^ e]^ 4^01 wj-^^s. #^>ji, 
^ ^ ^-D^-S ^ *]z]-*H, ^ "i<a 7l^(ioo) £H 

s}^(201)4 #*(202)Sl °]^% cl^^l t-HolE^( 12 0), z\]o]b\ 2fl^ 

(124) ^ # ^^-(121)1- £^Hr c-flolEi hH (120, 121, 124)-!; 
<151> <gd\]Al 42I- -go], ol ^lofl ^ 5 ]i. tiH^i(410, 411, 412) ^ 

i2 3flH.(413, 414)t} IT0(indium tin oxide)?] ?Aik JL^*}tf ^^lw 5£b 
^4^- ^ 5F-b ^Bl(Cu) 5Eb ^Sl tK^l ^(201)4 3f £Eb #£}«.*!] 
EE^ ElE>Tf^ A o V #C202)A5. °1-^<H*1tt c^olEi HHi-i- ^^*1-^^1 D J, 5fi uH 
*](410. 411. 412) ^ 15 3fl£i(413. 414)7j- IZ0( indium zinc oxide)?] ^-^ofl 

i:jfi-:^9 
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444 IT £&4 iH^lir ^#4 444 % 4 4 4 ^ cn- ^ 
4 ^ v #4 44 44 ^13: ££3}-^ 4 44. 

<152> 44, j= 21a * £ 21b<Hl 514 4 44 £o] ^( R)i i=-( G ), ^(B)4 4JL-I- 

i44^r 444 #^-8- 44-?- 4-§-4 44 #:%±g. ^B] 

444 3(R), 4(G), ^(B)4 ^€4(131, 132, 133)1- 43lS ^4^4. 4 
4. ^ (R) , 4(G), %4B)4 4^4(131, 132, 133 )^ ^ 44 4i3f 4-g-44 
^4444, 4^ 4-g-# #44 444 gj-q-s] D>^ a ^ o]^^^^ ^ 
£ 514. a^:, 444(laser) ^4 ^ (pr int )4# 4444 4^3. 

1- 4444 ^41" ^-JE $14, 44-1: aJ^S^ 4£ 514. °H, 

5^14 Ji^r 44 44. ^( R)j ^ (G)) ^( B )4 444(131, 132, 133)4 44 

44-^ 444^(120)4 #^4£4 ^44fe 44 4^444. 
d53> 44, £ 22a 4 £ 22b44 iL^r 44 iH, 44 44(100) 4^-4 

a-Si:C:0 4 HL^ a -Si :0:F sj-g- 44 44 #4<CVD) 44 444 4444 4 
s)t-(140)-g- 4444. 4 a-Si:C:0 44 444^ 44 444 SiH(CH 3 ) 3 , 
Si0 2 (CH 3 ) 4 , (SiH) 4 0 4 (CH 3 ) 4> Si(C 2 H 5 0) 4 ^ 4£- 4-§-4^, N 2 0 Hl^r 0 2 

44 4444 Ar Sfe He 44 ^44 4*fl# -1-444 #444. a, 
a-Si:0:F 44 ^44^ SiH 4 , SiF 4 #4 0 2 # 444 4*fl« *444 
#444. 4 4, 1-^4 M ±^s-^ CF 4 # -^7>4 ^s. 44. 

154> °M. ^# S^r EE^r 44^ 44 3# afe ^4 fell 

® 44 44 44 4-4^A_?_ 4 : 34 4H4 444 if HLfe- 4444 ^ 
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^4 S^r ^4 ^ ^4 ^o) 7>xl^- ^-g- ^S|Eie o l 44 3 

H J"^i <3^r ^#«>-H ol-g-^- Afx] 44 ^-.^o.S 2U4^H, 4^1 

#(140) 4*fl 7l]olE^(150) ( 7flo]E £4(151) 4 TlMm 3|£(152)t S.^}^ 
4 «HM (150, 151, 152 )-§- 4'^4. 
<155> ol nfl, 7fl olm Hfl^(150, 151, 152 #<H# ^ 514. 

<i56> o]c] t 51 23*11 iL9j aj-sq- £4, 7 flolM afl^(i50, 151, 152) 4 -fM 4<?t 

4<140) 4°ll *i£r #4 4 0 1^ -1^4(160), *|) 1 4^H ^4(701), 2 4 



^1 fl-4i^(702) 4 



•ol 514=} Hl^^ ^^4(1S0)# ^xf^jo^ 



4. 

<157> ^4 TllolH l°jl4(160)^ 250 1 ^4 ^r£^l^£ ^ 

<158> ^1 1 4:^31 ^-^4(701)^: MEH ^ o] ^.g. s.^ 2 c^o.l eV'4 H Ji = 

7 >3^- 7}4^ 4:34 ^4 as <8^*Mi, ^i] 2 4^^ ^4(702) ^ 

°1 1 ^414(701)^4^ ofl-i- 1.7-1.8 eV4 7> 

-§- A J-^ fl-^4^s. -^?!-4. °1 nfl, ^1 i ^4K70i)-8r 

fl-^^ ^S7}i^l SiH 4 ^l CH 4 , C 2 H 2 , S^r, C-H 6 f-# ^1*V 4— 
^7>sH CVD4°H ^ 5^-. <« Ir^H, CVD 4*H1 SiH 4 : CH 4 » 

1:94 ¥°J*>J1, #3" ^"3* "5l*^>^, C?} 50%^JE4 ffsl^, 2.0~ 

2.3 eV4 HR^ 3# 7f7lfe 4^4 ff^4# 4= 5icf. 4°1 , «1 3 



1.36-41 
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4 HH— ^4 ^av ^ i^ofl oj %t# eV^ s^^o} 3^ 

oil 44 ^7fl 1.7-2.5 eV ^^H4 u 4l = ^-g- -g-^Ml 5lf ^ &4. 
<159> o] rrfl, x-j ^ ^-z}- TflojE ?3^n].(160), 4 1 « 1 ^ 4 ^4(701) ^ *H 2 

»] 7 ^ fl-^4(702), #£-§-°l £44 «13U fl-:±:4(180)-£- ^44 CVD 4-^H 

H 4^ ?tiT§H -r 44. 

<160> cf^-, 51 24a ^ 24b°fl £44 44 4°1 , *fl 1 «1 3 4 ^4(701), 2 

44 44 ^l^s sflE^^H y £44 4£^lt-(i7i> ^ *144 7=3W(i8i) 
# ^^4^- *4°fl. #4 ^l 0 l£ 444(160)4 -8-71 ^44(140H 4 o] 

El -a (120), 7il°|£ 5fl£L(i52) ^ z\]o}&\ sflH(124)# 44 =&I4^ 7^4 4^ 
(161, 162, 164) ^ <S444. 

<iei> oinfl, TiloiM 44(151)^1 441- 4^14 4^44^ 4 l, 4 2 «1^^ ^ 
i4(70i, 702) ^ l-£#4 £^34 «]^4 if£4< 180)4 £-r- 47^4 44, 

TflojE BflH(152) 44°fl4^ ^ 1 ^, 2 wl^ fl-Ji4(701, 702) ^ l-fr# 

«-•>! s^§4 «14H ^^4(180)4 4^1 ^l°l- F i Ti44U60)£ ^44 sH, 
*1 El 4(120) 4 cll°lEl 3flH.(124) 44°il4-& 4 1 ^ i 2 Hl^ -l ^^4(701, 
702), <>1 £44 «1 ^ 4 ^£4(180) ^ *1£ #4 444(160)4 

4^1 -8-71 H44U40)£ *IM*flo) 44. 

<162> OH- ^l-M-Sl v}^EL^ oj-g-^ A}X\ Al-iV &^o_g. ^^471 ^*H4^r 44 

3-° s 4€- ^-^1# 4*1^ 444 3H€4 ^4 4 4-§-*fl4 44. °H1 

tflsM £ 254 £ 26-8: 4^1 ?t-f-4'''l id u J44. 



1020010060442 %^ <Qx\: 2002/1/25 

<163> -f^ £ 25^1 SL°] ol-^f t-£#<>] ^^(180)S1 -tf 

f-^H ##*H 2:4*1 jSl ^#<jH 3fli}(312, 314)# ^^*14. 

<1(34> ol Ofl, 2flEi( 312 , 314) ,'• oil A I 7]] o] E #^-< 151)0] #J=L6fl °] x] *1 

^1 1 4£(312)£r 44*1 *11 2 ^-£(314)J£4 ^*\\A *§S*M, 

^14^(120), t-HojEi 2l| = (124) ?! T^E 5flc (152) o] OJH. o]o]]i^ ^-^-nVol 

■^^^^1 $4. *)] 2 -^£(314)4 ^1 1 ^--g-(312)4 1/2 

44^ 4^ ^o] a}t^H, 1-^, 4,000 A o^o] :jjo] ^4. 

^ 91^ Hi, ^HH^T <£.^ vT-^-nl-o. Tg-po]] tfl*H 

<166> ±%7]$\ g-Sfl^j} 4£ 3flEj ( s.^ 3 o^o]] ^^(slit)olM- 3*} 

^Eflo] 3fl ^o. tg^^M- Ol^^B]-g- ^sfl *J4 iAf^f S^^" 

^iH(1000)l- -f-^H #%4°fl ^A}^, 2:Af5]^ H]«] <£ ^ 

4<>fl 44 JL£x\^o) ^-^S]^ ^5L7> 45 711 214. °H, ^Hl ^*I4 
^ C <3<34 i-g-.4!- 0 l 4?14 £-Sfl4^ A] 7] o)] nV^o] ^^o. -^f^, tfo]] 
##4 ^#4tt JjL£ofl 444 #4°14 4^4°1 ^^5]o] o}- B cgcM^ ^ 

^Al^o] 0.5.^ b ##4^ ^*fls]ji 4^4^ £ 

Sfl£l^l 4^ ±% 7 J4 4^ SL^r ^AfS-O] «*flsio S 

ZL^i £]X] #£3. ^ 0> ^ l-^o]4. 
<H>7> o]e^l -V^nvo. ^AVe]-^, ^4# 0 1 &*fls]*l ^ 7fl 1 w«-(3 12 )0. 7 -]o] 

""H V tfoi. ^°1 34 4 2 ^-£(314)£- ^1 1 ^-£-(312)J±4 ¥^1 

136-4.^ 
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s. #21*1 c cfl^sm -IJ'^ 7]S>\ 

<168> oje^V yj-ttj-g- ^oi\ ^7}- Cf^ .vj-^-nV 5]] £ c | nJ-S-o] 

<169> cf-g-, £ 26°fl tf]-<4 ^o], ol^*> 3fl^(312, 314)-g- ^ ^ v\ 

(702), ^1 1 ti]^^ ^-±^(702) ^ ^-gr ^oje ^^^(160)i1- £i] ^ 

^ TflolE 3flH(152)-& He^^r ^ (162 )-g- C °J^2] 

wl3l#(140)# H.e|vH4. *H#*fH, ^(312, 3U)-g- ^a 3£ a j. 

-g-^H C ^^2] »]3l#(i40)^- ^1^1 i]zJ-SM c-1)o1e^(120) ^ 31 3}] = 
(124)1- — £") Ml ifr 3# ^(161, 164 )# 

<170> o]o^ ^ 2 tLH.( 314) o. aflT^pb ^-fi. ^*}-E]-. ^7] 

*1. *fl 2 4^(314)21 ^sj- ^]7l7l# ^?d"5i ;^l7^1-7] a].^- elusi- 

on 1 ^-a- ^7>%v ^S. 5^. 

<171> o]^>fl *P3, 2)1 £ ^2 -^£(314 )£- ^7]S]JL, l-^#ol 

«1 <cPH ^4^(180H HBlufTfl 5H, TV^-nl- 3]m o] ^ ! wh.(3 12 )^- 
3flEi2l 2 ^-^-(312)21 ^^°>^ A o^5. #7)] ^Cf. 

<172> cf o. f U-oj- o}i=. 3^0} ^ j «-«-( 3 12)# Al z|- nf^HS. Af-g-^o^ 

]£^£| y)^^ ^^(180) ^ ~L Z}**-°] 2 ^^SV 



1:56-44 
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(701, 702)-!: #^(151) A o Vi f^ ^\ A °1 S 

^ojnV( 16() ) o^ofl £0|o) 31 ^(171)4 3##(181)# ^14. 

<173> nfxlnVo_ ? _ U-o> oli^ ##^1 *fl 1 ^"^-(312)# 2fl7Rl-tl-. ^ 7] ^ , ^ 1 

V-^-(3i2)^i *\v\y]n #3*1 *ir/]3}7i <?i*M oi on S -5- 3 

<i?4> £}--§-, £ 27a £ 27b°fl H iLfe ?>°1 , ITOfr^r ^sl-JL 4^at 

°l-§-tl: A > : 5i ^ ^•"^-2.-?- #± £^-(410), ii^ ^^-(412), =efl 

oj-g- 411) , ^.5: TlMH 3fl£L(413) 5! Jii ^olEi ilflc (414)# ^W 1 }. 

°H, IT0 cfl-a IZ01- A }-g-^& 

<175> o]<^ f ii^ ?l^-(412)3f #^-(411)-§- *}2i3.3. 

°1# ^##(181)* = 4^(182, 183)^.51 §-el^ x-l%V 

A ^ 2 fl^-§- ii-g- £^(412) 4 3^(411) # 

£^lf-(171)# lr.#A|?J4. 

<176> nfxlDVo^^. c 18 u! 19 6fl^ uj-2f £o] f ^ 71^(100)^1 A o V 

%-o\] ^"iM- fl-i f-21 *|<£ 3^ o>sLl- i^-Sj-fe 

T°r7] -i-iJ n>i£L# ol-g-^V Af:jl ^o__?_ ^ 

JjLo] 1^ l" : i^r ±]3-*H iSL^(190)# °H, -Pr^ -fM ^ v (430)-& 

HVuV EiajxliE^S ^M^fe 711 OIH U H SEfe °1 U H A l -1 

i:^-4. r ) 
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44. 214 £ ^4 ^4^14 4°1 -f^l 4(430)4 ^°}% 43 44 

4 -§-4 ^£ 5U4. 

<177> ;g<£ 7l4-(200)4 4°^ ITO Hl^r IZ04 ^4 £4 

?1#4 C *1 -g-^ ?l^(210)-§- ^44"4. 
<178> o) nfl > O-Afl 0-71^(430)0] 44(410) 4 4 #^#44 H-^ 4 

eiit ^4 4*34 

<179> o)6\) i\\z>}o$ £ 281: 4^44 M^W. 

<180> c 28-Sr ■& 4"4 4 *fl4 4^HH Oj-s. yVuV E^l xl^Ei 7] ^"4 y)j ^] c ^. uf 

44 U44. 

<isi> f}-^^ 7ii3 *3aHH 4€- 44 — 4 — 44:4 «1^H, 444 y fl 

■5i (120, 121, 124) 4 -fr^ -^-44(130)4 ^44 4# ^44. 

<182> 114^4(150)4 S}± Td4(410)ol -?i^-g- ^711^- 4-f^l^, 

4^ 44(410)4 44^4(150) 4°H1 %°] 4^ 44 # $J4. 

4# 444, 4^4(131, 132, 133)4 4^-4 ^44 4444(120)4 4-^# 
ioie^dso) ##4£^- 4444 11 4 £4(150)4 4 -4(410) 

ah 4 #1- 44 # *r ^444. 4 4444(120)^ 7>sl# ^ 

4^ 43r*Rf ^ 4444(120) 4-4 4 cga^^ o_.q ^ 7l nv 

(430)4 44 # ^ °J.sm- ^44 -r 44. 

136-46 
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<i83> <?]- 4, £igojl^ &444 &'#44:, °1M wfl^(150, 151, 152)4 

#4tt 4=>m all -?4 (150. 151, 152)^-g- l-^S 1^2] 4444 #4 

°fl4 TiSlfe ^-1- 4 4 l-^i 4*= ^4 'HlS.^-7> ^44^, 444 

wfl-5dCl20, 121. 124)4 #4^r 44(120, 121, 124) ^4 

■i-ii?. 4£ &4^4 4^44 1-3H4 ¥ M4^r 444 7 1 4tt ^^ °fl 

<184>o]£4 4 )-ol > Tflole ufl-y(i50, 151, 152) 4 444 ufl*Kl20, 121, 124)# ^4 
4^r s)-^ ^4-^-4 44"44 t-3HH ¥^4^ 4444 4^1 1- 

^ DflEeJ^o] 7|-^«- ^ *fl 'I! 4 4^1, ^H4 44(120. 121. 124 )°-S- 

44^4(150)4 sj-i 44(410) 444 U j ^ cgo^ 7>S]JI. -fj-4 -8-44 
(430)^.5. °l£sRr ¥ 444 al)'d(150) 444 ^ a]]^ 4 o. vj-^c^. ^ 
14-4, 4°14 44, ^11 <=>1 44 4 4 "3 -8-4 44 44 E^.x]iEi 4*44 
u ^4 r M5)b S-E- ^-1: 7}s]t ^ 444 , 44 :'14:°fl 15L4 H^j 
i-t ^4*& 4-2-4 £4. 444, 44 7144 4-Jf 4^-4 41 -°-4« 

44 ^roj-tr 7fl^P"i:-i- ^44 4 ^ ^Cf. C-fl o] E-j 4 ( 120)4 4^ 

44(410) 444tt 44s ^^4(160)4 4^ -fi- #-§:-§: H^fKuoH 
H444 44, 41- 4444 ^ 4*3 4^44 -r 44 S4 4 

"<14 ^-4-8: ^44^ *r 4ir -^-M 41 4# 444 Ir l^.; 7 } 

4-?-§-8- 44*1 4^.^- ^ 44. 
<i85> oi4 £4, £ 44 4 44 444^ A -M4 44 TFT# *?!44^r 44 Mtffl 
-^1 14 .'14-g- 4:^^AS. 4444 4 4^. 4-& ^ ^444 4, TFT* *fi4 

136-47 
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<186> M}-^ ^ A] s] ^A]6j| ™n> o}^ S-} _ Efo^ ^O.S. Sj-g-o] 7>^Sj-cK 



4^ CVD^ ^ ^«1 a-Si:C:0 ^ a -Si :0:F CVD 

^i, 51 29 ^ £ 30-fr §H M. ^-Tgo] aJa]^]^ uj-a on^ 2 

A l ^2:^1 tfl*H A <H]*1 I^W. 

£ 29^ £ ^15 *J*HH 4^ HU>^ oflxj S A| ^J-xl-g- HVnV e^J 

*liEl 7]^ o] aflxlsojji, s. 30-&- £ 29^1 £a]*V e^u^eI 7]3}-^- 
XXX-XXX' tf# ttfef ^e} ^S^cK 

136-48 
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<191> ^ 7l^r(10'J $H ^^^-i- 7>^1^- ^ Hib ^ tJ-^ SH^lw HL^ 

-b .Hois. nflAioi ^arq-. Til o|n 7>s. «oH^s M sa 711 ol 

St! (22), 71101^ ^(22)21 if- oil °MSH -?l- l fi?-T L El- 0 l TilojH AlJlfl- <?l7> 

«}-o> 7flolE^o.s. ^^*>fe 7flo]E 3fl = (24) ^ 711o1ha|( 22)^1 ?i^£lcH ^ 
«J-^ Jl^^liEi^l 711 °1S "51^(26 )-&■ it^4. 
<192> ol afl, 7l#U0) $H*r W 0 J^SlTr ^-f- ^ 

<i93> TflolE «fl^(22, 24, 26) $Hlb 1)3)- ^i(SiN x ) 4^5. o^o^ 7 )1o1e 

1^^(30)01 »MS afl -id (22, 24, 26)1- o acf. 
<194> TflolE ^^-(26) TflolE ^o^dV( 30) $]ofl^ a] ^ ^ ^ f-fil 

avt£^* ( 4 0) ol ^^sH SI^-^. 40)^1 ^Hl^ *]^a} 

olJ= n ^ Ir^-i-ol _n-^;£sL H^gs]^ n+ 4^5}- a] 3 ;g ft± u±°}2] 

<195> ^^*(55 5,5) TflolE ^^^-(30) $Hlfe" <£*f-v]w IR^ ^-4 

x^x^J-o] c-^ ^gj- o^o^i} trxjou if-^Hr cflolE^ aH<4ol ^ $ 5) o] 
oiuf. cflolE-1 «lHi£ Aflj?_ ^*to. 5 _ ^^SH 711 oli=^( 22)4 H^SH 3^ °J 
^-S- cH|olEiAj(f;v). c-1]olEi^(62)o11 <£1SH *HHg 3^(55)2] ^o 1 " 

<g xv si 0} 91- _ h .*, fl^-(65). rii o] t ) ti( 62)^1 ^ tflsH <?JL°- 

13fi-»9 
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^ Pl-^S^-Ei^l 4# Oj7fH>H cflolEi 3fl£L(68), Jii #4(65)4 ^S] 

=H oioo] THojK ^^-(26)# f-a^S *H ii #4(65)4 cfl^Jl Stl^r 
= 31°J ?l4(66)-§: 311^1 #4(66)^ *1tM3 (56) $H1 ^ 

Si 4 oX 31. s}± 4^5- <2 4sH 44. 

<196> cflolEi Hfl.*i(62, 64, 65, 66, 68) ^ <>ll-4 7 }z]x] ^i£^ff(40) 4 

^°fl-b PECVD(plasma enhanced chemical vapor deposition) 4^°fl Sl4°i ^zj- 
4 a-Si:C:0 4 J£fe- a-Si :0:F 4(^4r4-§: CVI)^)AS °l-f-<H?! .£iL4(70H 
$^£W Si 4. °H, iLS^( 70)^1 i4-& ol-f^l ^44^ »];44(92)£| 44 
JL-&# 444471 sflni-g- 7 }*14. 

<197> iL^^(70)^lrr ^LelKl #=K66) ^ dH ^ sfl = (68)# 44 S^ifl^r 

7^(76, 78 H &°-4. 1)°}^ ^4(30)4 7\]o] e 3fl:=(24)l- 

h.ei4^t 3# -7^(74)°! ^£14 514. 

<198> ^.^4(70) $Hfe ^4 7^(76)# f-*H SLeflol 44(66)4 sH^O-sl 

Olouj gj-i ojcdo]] Jfl ;%1 444(92H & S$ £] ojcf. rn^, 

Jl4(70) 4^(74, 78)# fs}^ 44 ?fl 6 lM 4^(24) * dl^Ei 

4^(68)4 41sH Tfl^lfi aflS. (96) ^ JiJE ^]o]e^ 4^(98)4 ^ 

^14 &4. 4?H, 7l]o]E nflojE^ 2flH(96, 98)fe TflolM \Q DflojEi 

5fl£L(24, 68)1- iL^47] ^ *1 -5} °H . 4M4. 
<isw> ne^, 44, £ 31a 4*1 5= 84b * E 29 ^ E 30-g- #2:«H 4 4^ 

2] ^JAlaflofl af^ ul-nv E^^^ 7] ?1S] afl3. 4^°H tfl *H T^^sL fa ^ 
4^1- F rL 44. 

i:-if>-r»o 
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<200> 31a 4 Sl 31b^l ^4 4 44 £4 , -fre) 4 #(10) #-^°fl 

4 £4 1-4-t- "^cKa. 44 44 aflB^sH 7fl°lM-?4(22), tIMS 

4^(26) ^ TflojE sflS.(24)* 7>S uj-^o] TflolE ti fl4-§- <§^^Cf. 

<uoi> cf^-, s. 32a 4 £ 32b°fl S.*]& 44 44 , 44 fl^iS. 4-^44 44^ 

^«!^(30), 44^ 4^44 tiV£xfl#(40), til^l fl-i#(50) 

4 4#41- 4^?44 3^*Ka 44 44^1-4 ^£^1^(40)4 £4 4 4^ a- 

i't(50)# *H4 444 TjlojE 4^.(24) 4^4 711 olM 444(30) 4°ll 4"-£*ll 
#(40)4 ^W(50)# *§4t!:4-. 

<202> tf-g-, S. 33a 44 £ 33bo]l *1 yj-sf £o] , c-flojEi wfl4-§- £44# 4 

#4 ^, 44 ^^^H 44-^4(22)4 JH44-TT 4(62), 444 4(62)4 

of'ISLH .Tfl o]e 4^(26) 4-^44 <£444 4^ 44(65), 31444(62) 

cq ^ # o]] 4144 oli- Cfl ol TB-] 3]|iEL(6<S) * ii 44(65)4 ^4 44 
4 711 °1S 44-(26)^8: -f^-a^-S. 44 ii 4^(65)4 4-^4^- = 44 4^(66) 
•gr iW-b 444 Bfl-ti-g; *§444. 

<203> o^, c-flolei an y (62, 65, 66, 68)^.5. 444 444 4i# 

3iisi(50)# 44-44 44s ^^-(26)-a- f o o i ^^s £-4444. 44, 

£#4 4H4#(40)4 <?l;l)SM4 4 444 44: #4^4l" ^ M*>-^ 

^o] tiJ-BJ-.-OSl-C}.. 

<204> 4^..?., £ 34a 4 34M14 life 44 44. a-Si :C:0 4 EE^ a-Si:():F 

ovo. ^ 7l xv ^av (CV D) 44 4 44 ^44 4 ^.Jl4(70)# ^444. 4 n H 

136-51 
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, a-Si:C:0 ^ ^°ti^r ^1^1 SiH(CH 3 ) 3 , Si0 2 (CH 3 ) 4> (SiH) 4 0 4 (CH 3 )4. 

Si(CoH 5 0) 4 ^-i: 71^- ii^JL 4-§-*fji, N 2 0 SE.^ 0 2 ^ -^r^Ml^ Ar ££^r He 
^-t- £^ 7)^1-1- %$&*\ ^BV^nj._ tr ( a -Si:0:F ^ ^-f^fe SiH 4 , 
SiF 4 0 2 # ^7>fV "1 /.|| -J ^aj-^-cf. o] nfl , iL2 ii.?. 

■H CF 4 # ^7>^ ^£ 014. °H, p }i3t ol-g-*]- a>^1 ^o.S TflojE ;g<£ 
n|(30)j4 ^] aflE^SH, TflolM 3fl£L(24), £LSfl<y #^-(66) ^ cflolEi S||H 
(68)# — S"j i-JI tt ij# t 7 -^(74, 76, 78)-g- ^ Sfrfe , t£JrnK70)^ 

<2()5> ^ ^(74, 76, 78 H-i- ^] ^^*V7l JflsH ^12 ^ *HHH A > 

-g-^VS^ *K=^(half tone) ±% *}-§-W. ^, sflHom 34 2fl 

€ 5££- oV^-^ol-i- 7}*}^ p>>i£L# ol-g-gfcxj i^*l * , 

^ 3# ^(74, 76, 78) o) ig>g^ jjLg. ^ofl^^. ^^-^-ol ^.^5l^ t^jr 

^(70)^1 *>ol, -S-^-7]- JjL£.6j|A^ Tj-^-^-o] ^=7)1 ^ , 

<206> tf-g-, #^Sj-g- A]zV nfA HS g_S.T*(70)3}- 7i]o]E ^<£^-(30)-g- a! 

7>^-o.^_^ 3# ^8 (74, 76, 78)-£- °ti^SM §51=^ n^l^l 

-l-ijrtol ^.^£l£S ^4 ol nil, 7 n V^uj-o] -^o. «« £ ^ ofl^SH n 

<207> oj<^ HS^(70)# ±^2) ^l?i-^ 0 J A 4 7 n V 5H l^l" °] 

136-52 
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<208> cfo. t c 29 c 30 o)]A^ U>54 7^ol ( Ul^. 0VAl-A]7l^ M-^ o] 

£ S&fe 4^4^ if-S]-^ 2.^ f it ^#4^- 44 ^4 3flE^ 

*H : h# J f Lt S(76)# -f-44 Hefl4 4^(66)4 4 14^ *]:44(92)-4 ^ ^ 
^(74, 78)4 -f-*H 711 o]e 211 = (24) ^ cflolEi 2flH.(68)4 44 Jl^S]^ iL££ 
Tljolli 3HH(96) 4 cllolEi 3)1^.(98)1- zi-zj- ^^4. 

<209> ^, tOr^i^ 6B^ a A] xKxHl Af-g-S]^ trt-nV E^U)^ 7] ^ofl tflj^ 

<2io> 4*1, 51 35 »J £ 36-i- 44 £ ^44 *,i 6 £.k)6\]6\] 4^ oj}^ s 

4 4*14 ^^}) tfl^H A <H14 H4?}-4. 

£ 35^ ^44 x\]6 ^AjojHj 4 € . 4^4*1 ^ ^ ^- -g- Sj-nJ. e 
$4^1 7^4 afl^-liOlJl, H 36£ £ 35^1 2^4 4 uVnT- 71^;^- 

xxxvi-xxxvr 4i: 44 44 £4 4 44£44. 

<212> ^ 71 #(10) ^oll 44^ ^ HL^r ^ 4^ ^If I&^r 

tf D )F 4^25.52 o}J~o]*\ c}<5joV C£^ ojs. i^-sf^ 4^40.^ ojifLo]^ 01 

?fME yfl^o) i ^io] 014. Til o]e «11^ 4^ 44-^ ^4 4-b t]}o\ 

w>o} TllolEAjo.^ 444^r 7114S 211^(24) 7llolEAj(o 2H1 cg-g^o] OJ- 

44 M^H4^44 4°m 44(26)1- JE444. 4^14, 44s «U4(22. 24. 
26 H 4^44 ^ofl^r 4^ # ; H4 444 -f^4 afl^-g- lfs[ 
b 3 4 44^44. 



i;;R-r,:i 
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<2i3> 7] #(10) SHlfe- 44 ffi(SiN x ) 1<?!4(30H Til 

olM afl^(22, 24, 2642: £ii 44. 

<214> .TflojE ^^.(o 6) ^ TijojH ^^nV (3 o) Aj-tLofl- «] 3 3] ^ j-oj yl-^j^ 

4E.^(40H ^4<H 5^-4, H 1 KVixll#(40)£'-] ^oflfe 4^4 0 1 
— Stt -g-£#<>l £^44 n+ ^hS}- «1 ^ ^ 4^ o] ^- 
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